MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INTAHUPOBAHME 3KCIIEPUMEHTA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Breinyckaromas Kadegpa A2 TEXHOJIOTM KOHCTPYKIIMOHHBIX MATEPUAJIOB 1

IMPOM3BO/CTBA PAKETHO-KOCMUYECKOM TEXHUKU

Kadeapa-pa3padorunk paboueit A2 TEXHOJIOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB 1
NporpaMMabl IIPOM3BO/ICTBA PAKETHO-KOCMMWYECKOWM TEXHUKU
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MM KOHCTPYKLMOHHBIX MATEPUAJIOB "
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadp FOpbeBuy, K.T.H., 3aBeiyIoiuii kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INTAHUPOBAHUME 3KCITEPUMEHTA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.1 — croco6HOCThL paBpa6aTLIBaTb, OCBavBaTb U BHEAPATH TEXHOJ/IOTUUECKHKE TIPOLIeCChl 1 MaTepHraJ/ibl
[AJi TIDOU3BOACTBA KOMITIO3UTHBIX KOHCTPYKHHﬁ, MO e/IMPOBATh TE€XHOJIOTUYECKHE TMMPOoLeCChl TIIPOMU3BOACTBA
paKETHO-KOCMHHECKOﬁ TeXHUKHU

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-4.1
3HAHUA:
TIOHATHE O MHOYKECTBE HEKOHTPO/IMPYeMbIX ()aKTOPOB B TPOLieCcCe UCTILITaHWH, TPUBOASIINX K
TIOTPEITHOCTH U3MepeHui U TpebyIoIyX yueTa Mpy MIaHUPOBAaHUM SKCTIepUMEHTa;
Cr1ocobbl COCTaB/IeHMsT MaTeMaTHUeCKUX Moziesield TIOMCKa U TIPUHSATHS PellleHrH, MeTOZbl
palMoHa/M3alM TUIAaHOB JKCIIepHMeHTa; HeoOXOAMMOCTh KOMIUIEKCHOTO TMOAXO0Zla K TIJIAHMPOBAHHIO
JKCIIePUMEHTa;;
YMeHUs:
COCTaB/ISITh MaTeMaThyeCcKre MO/IeJH, TT03BOJISIIOILME MTPOBOAUTD UAEHTU(UKALMIO O0BeKTa U TOWCK
ONTHUMaJIbHBIX pellleHui;
COCTaB/ISITh I/1aHbl 9KCIIepUMEHTa, IPOBOAUTE aHa/IU3 ero pe3ysibTaToB;;
HABbIKU:
B/IaJileTb MeTOZ,aMH CTaTUCTUYEeCKOr0 MCC/Ie[0BaHKS TI0/TyUeHHBIX pe3y/ibTaToB, MEeTOaM1 COCTaB/IeHHUs
Y aHanv3a Mozeselt QyHKIMOHUPOBAHUST;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa INTAHUPOBAHUWE 3KCITEPUMEHTA sBnsieTcsl JUCLMIVIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U
OYHKIIMOHUPOBAHUE KOCMMNUYECKUX AIIITAPATOB, MATEPUAJIOBEJEHUE, ®U3UKA,
NMH)XEHEPHASA n KOMIIBIOTEPHASA I'PAG®UKA, BBICIIIASA MATEMATUKA,
TEOPETUYECKASAA MEXAHUWKA, HAYEPTATE/IbHASI TEOMETPUSA, COIIPOTUB/IEHUE
MATEPUAJIOB, TEPMOJUMHAMUKA, O3HAKOMUTEJ/IbBHASI IIPAKTUKA, TEXHOJ/IOTUA
KOHCTPYKIIMOHHBIX MATEPUAJIOB, MATEPUAJIOBEJEHUE KOMIIO3NIINMOHHbBIX
MATEPUAJIOB, BBEJEHUWUE B CIIEIIMAJIBHOCTb, METPOJ/JIOTUSA W OCHOBBI
B3AMMO3AMEHSIEMOCTH, TEXHOJ/IOTYSI MANIMHOCTPOEHHUSA, YCTPOHUCTBO M
OYHKIIMOHVPOBAHUE  JIETATEJIBHBIX = AIIIIAPATOB, XMMHUA  ITOJIMMEPHBIX
CBA3YIOHINX, PAKETHASI TEXHUKA, ABTOMATHN3AIINSA WHXEHEPHO-TEXHUYECKHUX
PACUETOB.

Copepxanue JVCLIUTUIAHBI SIBJISIeTCS OCHOBOH J1st OCBOEHUs JUCLIUTI/IVH:
BBICOKOTEMIIEPATYPHBIE KOMIIO3NIIMOHHBIE MATEPUVAJIBI, AWHAMHUKA H"
IMPOYHOCTh KOHCTPYKIIVH, UCIIBITAHUE KOHCTPYKIIU M3 KOMITO3UIIMOHHBIX
MATEPHAJIOB, KOMITO3UITUOHHBIE MATEPUAJIbI C META/UTMYECKOW MATPUIIEMH,
KOHCTPYKIIM PAKETHO-KOCMUYECKOM TEXHUKA U3 KOMIIO3UIIMOHHBIX
MATEPHUAJIOB, HAHOCTPYKTYPHOE MOJUP®UITNPOBAHME KOHCTPYKIIMOHHBIX
MATEPHAJIOB, HAYYHO-NUCCJ/IEJOBATE/IbCKASA PABOTA, OCHOBBI
KOHCTPYUPOBAHUA KOCMMNYECKHX AIIIIAPATOB, IIOAI'OTOBKA K IIPOLEAYPE
3AIINTHI n 3AIIINTA BBIITY CKHOM KBAJTMOGUKAITMOHHON PABOTBI,
ITPOEKTNPOBAHMUE KOCMMWYECKHUX ATIITAPATOB, INPOEKTNPOBAHMUE
TEXHOJ/IOTTYECKOM OCHACTKMN, MMPOU3BOJICTBEHHBIN KOHTPOJIb n
JTE®EKTOCKOIIMA KOHCTPYKIIUMA W3 KM, ITPOU3BOJACTBO W3AE/INN PAKETHO-
KOCMUYECKOM TEXHUKHW, CBOPKA W WCIHBITAHUA W3JE/IN PAKETHO-
KOCMUYECKOM TEXHUKW, COEJUHEHUE KOHCTPYKIMMA N3 KOMIIO3UIIMOHHBIX
MATEPUAJIOB, TEXHOJIOTYSI ®YHKIIMOHAJIbHBIX TIOKPLITUIA.

I[TpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHEIE ¥ 00yUaroIerocs A0 Havyana u3yuyeHusl AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH IPUMEeHSITh eCTeCTBEHHOHAYUHbIe U 00I[eMHXeHepHbIe 3HAHWS, METO/IbI
MaTemMaTU4yeCKOro aHaau3a U MOZe/IMPOBaHusl, TEOPeTUUYECKOTO U SKCIIePUMEeHTaIbHOrO UCC/Ie0BaHMUS B
rpodeCCUOHATLHOM JesITeTbHOCTH

¢ OIIK-2 — CniocobeH MOHUMaTh TPUHLIUITBI PA00THI COBPEMEHHBIX WH(OPMAIMOHHBIX TeXHOJIOTHI U
WCTO/b30BaTh UX JJIs pellleHrs 3a/ia4 rpodeCcCuoHaNbHON JesiTeTbHOCTH

¢ OIIK-3 — CriocobeH yuacTBOBaTh B pa3pab0TKe TEXHHUUECKOM JOKYMEHTALUH, CBSI3aHHOU C
ripodecCcrOHaNIbHOM JesiTeTbHOCTHI0 C MCTOMb30BaHNWEM CTaH/IapTOB, HOPM U TIPaBUI

¢ OIIK-5 — CriocobeH HCI0/1b30BaTh COBPEMEHHbIE TIOZAXO0bI U METO/[bI PelleHHs ITPOodheCCHOHATBHBIX
3a/1au B 00/1aCTH aBUALIMOHHON U PAaKEeTHO-KOCMHUECKOM TEXHUKH, BKJTIOUasi yIpaBJieHHe MPOeKTaMu
CO3/1aHMs1 HOBBIX 00PA3Ii0B TEXHWKH U YTUIN3aLMH yCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpoOBaTh, CACTEMATU3UPOBaTh U 00001[aTh MHGOPMALMI0 O COBPEMEHHOM
COCTOSIHMU U TIePCIIeKTUBAX Pa3BUTHS paKeTHO-KOCMUUECKOW TeXHUKU

¢ OIIK-7 — CniocobeH pa3pabarbiBaTh a/JTOPUTMBbI M KOMITbIOTEPHBIE TTPOTPAMMBI, TPUTOJHbIE /IS
MPaKTHUYeCKOro NpYMeHeHus!

¢ TICK-4.1 — CrniocobeH pa3pabaThiBaTh, 0CBAaUBATh U BHEAPATb TEXHOJIOTHUECKHE TIPOLIeCCHI U
MaTepuaJbl AJis IPOU3BO/CTBA KOMIIO3UTHBIX KOHCTPYKIMM, MOZIe/TMPOBaTh TeEXHOJOTUUeCKUe MPOoLieCChl
TIPOM3BOJCTBA PAKeTHO-KOCMUYECKON TeXHUKU

¢ TICK-4.5 — CrniocobeH NpUMeHSTb COBPEMEHHbBIE HayuHbIe W O0II[eTEXHUUECKHE TTOXO0/bl U 3HAHUS B
00/1aCTH TTPOEKTUPOBaHKSI, KOHCTPYHUPOBAHUS Y (GYHKIIMOHUPOBAHUS PAKETHO-KOCMUYECKON TeXHUKH

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPEMEHEM, BLICTPAUBATh U PeaM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTUSA HA OCHOBE TIPUHIIUIIOB 00pa30BaHUs B TeUEHUE BCEl >KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. CTaTucTHYeCKHMiT aHA/IN3 IKCIIEPUMEHTA/IbHBIX AaHHbIX. 1. Beibopka 1 ee
3 6 orvcanue 2. ToueyHoe OLleHHBaHKe NlapaMeTpoB pacrpesesienus 3. BeiGopouHbie 15 7 4 3 8 20
pacrnpezienienust 4. VIHTepBanbHOe OLieHMBaHuUe lapaMeTpoB pacrpefiesienus 5. [IpoBepka
CTaTUCTUUECKUX TUMOTe3 6. Kpl/ITepI/lI/l 3HA4YUMOCTH.
Paspen 2. Jy1eMeHTBI perpecCHOHHOT0 aHa/mm3a. 1. OCHOBHbIE 3a/laul KOPPe/ISILHOHHOTO U
perpeccHOHHOrO aHanu3a 2. Beibopounslii KosduimeHT 1 ero coiictsa 3. OnpezieneHue
K03(PULEHTOB SMIUPUYECKOT0 ypaBHEHUS Perpeccrt B Ciyvae JIMHeHHOM ofHodaKkTopHOI
3 6 3aBucUMOcCTH 4. KpuBosiHeiiHas perpeccusi 5. MHoxecTBeHHasi perpeccust 6. MeToz 38 18 12 6 20 30
HaWMeHbLINX KBaZIpaToB B MaTpUuHOii opme 7. [ToHSITHE O MTaHUPOBAHHUH PerpeCcCHOHHBIX
SKCIIepUMEHTOB 8. HpoBepKa BOCIIPOM3BOAUMOCTH 3KCTIEpUMEHTAa U pacyeT JUCTIepCUH
BOCIIPOM3BOAMMOCTHA 9. HpOBepKa a/IeKBaTHOCTHU SMITUPHUYECKOI'0 YpaBHEHUA perpeccuu.
Paszpen 3. Meroab! IVIAHUPOBaHHs MHOTO()aKTOPHBIX Perpecc IX SKCIep TOB.
1. TTonsiTHE O KPUTEPHAX ONTUMAa/IbHOCTHU TIJIAHOB PerpeCCUOHHBIX 3KCIIepPUMEHTOB 2.
3 6 TTocTpoeHue MMHEHHOM MOZE/M C OMOLLBIO MOTHOTO (PAKTOPHOTO SKCriepuMeHTa tima 2k 3. 37 17 12 5 20 30
TMonyueHre Mozie/ieit CO B3aMMOZEICTBHSAMU TI0 pe3y/ibTaTaM MOTHOTO (haKTOPHOTO
sKcriepuMeHnTa THpa 2/k 4. JIpo6HbIii (hakTopHBbIit 3KcrepumeHT THIa 2A(k-p) 5.
IInanupoBaHue 2-ro nopsijika.
Pasuen 4. Bl(cnepnmeHTanl,Hme MeTO/ibl MOMCKA ONTUMA/TBbHBIX yCJIOBHﬁ. 1. ITocraHoBKa
3 6 3a/]a4uy SKCIIepUMeHTaIbHOM onTUMU3aLuy 2. MeTog, KpyToro Bocxox/jeHust 3. CUMIUIEKCHbIH 18 9 6 3 9 20
MEeTOJ, TI0MCKa SKCTpeMyma.
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no gMCHUIUINHE 108 51 34 17 57 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep u HaumeHOBaHHe
Tema nnpaxTHUeCcKOoro 3aHATUA aya.
n/n pa3fena JUCHMILIUHBI
4acoB
Pasgen 1. Cratuctuueckuit [IpyMeps! cTaTUCTUUECKOIO aHa/INU3a JaHHbIX
1  |aHa/mM3 3KCepUMeHTaTbHBIX 3KcriepuMeHTa 1. [Ipumepsl pelieHus 3aa4 2. 3afauu Ajis 3
JlaHHBIX. CaMOCTOSITE/IbHOTO PeLleHNs
IIpyiMeps! perpecCcvOHHOIO aHaIu3a JaHHbIX
Pazpen 2. DnemeHThI PUMEPDI PErp A
2 3KcriepuMeHTa 1. [IpuMepsl pelieHus 3a4a4 2. 3ajauu Ajis 6
perpeccuoHHOrO aHaausa.
CaMOCTOSITE/IbHOTO peLleHNs
Pazpen 3. Metoapi [Tpumephb! MyIaHUPOBAHUS MHOTO(AKTOPHBIX
3  |mIaHWpOBaHHUSI MHOTO(AKTOPHBIX |perpecCUOHHBIX KCIiepuMeHTOB 1. [IprMeps! pelieHUst 5
perpeCcCUOHHBIX KCIIEPUMEHTOB. (3a/a4 2. 3aauM /11 CAaMOCTOATE/ILHOIO PelleHNs]
Pa3pen 4. DkcnieprMeHTanbHble  ([IpUMepsbl 3KCIIepUMEHTAIBHBIX MeTOJ0B ONTUMU3aLuu 1.
4  |MeTo/ibl MOWCKa ONTUMaNbHBIX  |[IpuMepsl pelieHus 3aa4 2. 3aauu /s 3
YCIOBUM. CaMOCTOSITE/IbHOTO PeLleHNs
Bcero 3a 6 cemectp 17
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHMe pasjiesa Oomem,
Copep)kaHue yueOHOro 3afaHus
n/n JUCIUIL/IMHBI 4JacoB
o 1. IToaroroBka K ysiekuusm 2. IToaroroska K
Pa3pen 1. CraTuctryecku aHanu3
1 NpakTU4eckuM 3aHaTusaM 3. [Toaroroska K 8
3KCIIepYMEeHTa/IbHbIX JaHHbIX. o
KOHTPOJ/ILHOM paboTe
1. IToaroroBka K ysiekuusm 2. IToaroroska K
Pazpen 2. DnemeHThI perpeCcCMOHHOTO
2 NpakTU4eckuM 3aHATvsaM 3. [Togroroeka K 20
aHasuMsa. o
KOHTPOJILHOM paboTe
Pa3zpen 3. Metopp! niaHMpPOBaHUSA 1. IToaroroBka K yiekuusm 2. IToaroroska K
3  |MHOroQakTOpHBIX perpecCUOHHbIX NpakTU4eCcKuM 3aHATysaM 3. [Togroroeka K 20
3KCIIePUMEHTOB. KOHTPOJ/ILHOM paboTe
6 21417




4 |Pa3gen 4. DxcriepuMeHTanbHble MeToAb! (1. ITogroToBka K nekuusm 2. [Toaroroska K

TI0MCKa OIITHUMaJ/IbHBIX YCHOBHﬁ.

TpaKkTUUeCKUM 3aHATHAM 3. IToaroroBka K
KOHTPOJILHOM paboTe

Bcero 3a 6 cemectp 57
4. OPMbI KOHTPOJIA OCBOEHHWSA TNCIHIUIT/IMHbI
CEMECTP HEJAE/IN CEMECTPA
4 6 8 9/ 10 11 12 13/14|15| 16 | 17
6 KonTp.P. AP Koutp.P. AP KonTp.P. P | 3au.

YcioBHbIe 0003HAUCHUSA:

¢ TP — nriarHocTrYeckas pabora;
¢ KouTp.P. — KoHTpO/bHas paboTa;
® 3au. — 3ayer.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpEMeHHbIE NHTEePBaJIbl B

ciepyroumx popmax:

e UArHOCTUYeCKas pabora;

e KOHTpO/bHas pabora.

IIpomexxyTouHas arrecrausi IIPOBOJAUTCS B hopMax:

® 3d4yeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. H. VBaHoB. . MeTozb! nyiaHupoBanus 3kcriepuMenTa. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2018, 5. pec.

2. H. U. Hecrepos. . [TnaHupoBanue U 00paboTKa pe3ynbTarto 3KkcnepumenTta. CI16.6I'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2017, 65 3Kk3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.
5.3. [lepuoguueckue U3gaHusi:

1. Boripocsr o6oponHo# TexHuku. Cepus 16;
2. ITpobGeMbI MaIIMHOCTPOEHUS ¥ aBTOMATH3al[|H.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://urait.ru — I'maBHasi — O6Gpa3oBare/bHas riardopma FOpaiit. JIjst By30B U CCY30B.;

2. http://e.lanbook.com — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6udaroreka BI'TY «BOEHMEX» um. /1.®.
YctuHOBa.

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:

1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:

. DjVuReader;

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Adobe Reader;

. Microsoft Office;

. PTC Mathcad Prime 5.0;

. Matlab 2015a SP1.

NOOULh WN -

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. DjVuReader;

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Adobe Reader;

. Microsoft Office;

. PTC Mathcad Prime 5.0;

. Matlab 2015a SP1.

OO UT A WN -

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
INTAHUPOBAHUE 3KCIIEPUMEHTA

AnHoTanusa paboueii nporpaMMsl

Ouctuminna INTAHUAPOBAHUE  J3KCIIEPMUMEHTA  siBaseTcss  AUCLUIVIMHOM — YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMHueckor Texuuku BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadexapoit A2 TEXHOJIOT'MU
KOHCTPYKLIMOHHBIX MATEPUAJIOB U ITIPON3BOJICTBA PAKETHO-KOCMUUYECKOM TEXHUK.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-4.1 criocobHOCTh pa3pabarbiBaTh, 0CBAUBATh ¥ BHEPSATH TEXHOJIOIHMUECKMe MPOLECChl U MaTepHasbl /s
MPOU3BOJCTBA KOMIIO3UTHBIX KOHCTPYKLWW, MOJEeIUpPOBAaTh TeXHOJOTMUeCKWe TMpOoLecchl TPOU3BOACTBA
paKeTHO-KOCMUUeCKOM TeXHUKHU.

Cojiep>kaHrie JUCIUITIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C C JKCIIEPUMEHTATLHBIM 00ecredeHneM
Tpoljecca UCCIe0BaHUM KOHCTPYKIUM U3 KOMITO3UIIMOHHBIX MaTepHaioB U TEXHOJIOTUUYECKUX TTPOIeCCOB MX
TIPOM3BO/ICTBA.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ KOHTpOJbHasi pabora.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaATHS (17 4.), camocTosiTeslbHas paboTa
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INTAHUPOBAHUE 3KCIIEPUMEHTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue PadoThI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. CrarucTuueckuii aHa/Iu3 3KCIIePUMeHTa/IbHbIX AaHHBIX.
H. 1. Hecteposg. . [TnanupoBanue 1 06paboTKa
1. TloaroToBKa K JiekiysM 2. TIoroToBKa pe3ynbTaroB 3KcnepumenTa: CI16.BT'TY
) ; "BOEHMEX" um. [I. ®. YcruHoga, 2017 (1,2)
K MPaKTUYeCKUM 3aHSTUSM 3. 8
TIOArOTOBKA K KOHTDOMBHOM pagoTe B. H. IBaHoB. . MeTOzbI JIaHUPOBaHUS
skcniepumenTa: CII6.BT'TY "BOEHMEX" um. /1.
@. YcruHoBa, 2018 (1,2)
Wroro no pasgeny 1 8
Paspen 2. Js1ieMeHTHI perpecCHOHHOI0 aHaiu3a.
H. U. Hectepos. . IlnanupoBanue U obpaboTtka
1. TloaroToBka K nexusiv 2. TIOATOTOBKa pe3ynbTaroB 3KcnepumenTa: CI16.BT'TY
) ) "BOEHMEX" um. 1. ®. YctuHoga, 2017 (3,4)
K [IPaKTUYeCKUM 3aHSATUSM 3. 20
TIOArOTOBKA K KOHTDOMBHOM pagoTe B. H. IBaHoB. . MeTozb! IJIaHUPOBaHUS
skcrepumenrta: CIT6.BI'TY "BOEHMEX" um. /.
@. YctuHoBa, 2018 (3,4)
Wtoro no pa3aeny 2 20

Pa3pen 3. MeToab! IJIaHUPOBAHUA MHOT0()aKTOPHBIX PerpecCHOHHbBIX IKCIIePUMEHTOB.

1. ITogroToBka K Jyiekuuam 2. IToaroroeka

H. U. Hectepos. . [TnanupoBanue u o6paboTka
pe3ynbTaroB 3KkcnepumenTa: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2017 (5,6)

K [IPaKTUYeCKUM 3aHSATUSM 3. 20
TIOrOTOBKA K KOHTDOMBHOM paboTe B. H. IBaHoB. . MeTozb1 I/IaHUPOBaHUS
skcriepumenTa: CI16.BI'TY "BOEHMEX" um. /1.
®. YcruHOoBa, 2018 (5,6)
Wroro no pasgeny 3 20
Pa3pen 4. JKcnepuMeHTa/IbHbIE MeTO/IbI IOMCKA ONTUMAa/IbHbBIX YC/I0BHI.
B. H. MBaHoB. . MeTobI IJ1IaHUPOBaHUSA
1. TloaroToBKa K exuysiv 2. TIoAroToBKa skcriepumenta: CI16.6T'TY "BOEHMEX" um. /[].
) ' ®. YcruHoBa, 2018 (7,8)
K TIDaKTUYECKUM 3aHATUSIM 3. 9
TTo/TOTOBKA K KOHTOMHHOM paBoTe H. 1. Hectepos. . [TnaHupoBaHue 1 00paboTKa
pe3ynbTaroB 3KkcnepumenTa: CI16.BT'TY
"BOEHMEX" um. 1. ®. YcruHosa, 2017 (7,8)
Urtoro no paspeny 4 9
11 21417



IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
IIJTAHUPOBAHUE 3KCITEPUMEHTA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
* KOHTpOJbHas pabora;
e 3ayeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

KonTponbHas pabora
KoHTponbHast paboTa rnpoxozut B ¢hopMe peliieHus 3 3aau. KOMITJIEKT KOHTPOJ/IbHBIX 3a/1au BXOJUT B
coctaB YMK puctmriimabl. KpuTepuii olleHUBaHUs OTBETOB CTY/[e€HTa:
- 33/1a4M He peLLeHbI - OLIeHKA HeY/10BIeTBOPUTEJILHO;
- peieHa 1 3aiaua - OLleHKa Y/JOB/IeTBOPUTE/IBHO;
- pelLeHo 2 3a/auy - OLIeHKa XOpOLLO;
- pelLeHo 3 3a/lauy - OLIeHKa OT/IMYHO.
KoHTposibHast paboTa CUMTaeTCsl CIAHHOM TPU TTO/TYYeHUH OLIEHKH Y/I0BJIETBOPUTETBHO, XOPOIIIO WIH OT/IMUHO.

3auer

3aueT MpPOCTaB/SIETCS TIPU YCIIEITHOM CAaue BCeX AUAKTHUECKUX U KOHTPOJILHBIX paboT,
rnpesycMOTpeHHbIX Y MK AUCLUTIIMHBL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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3 6 Pa3fen 1. CtarucTuueckuii aHaIu3 15 7 4 3 8 20 KonTposibHasg
JKCIIepUMEHTAIbHBIX JaHHbBIX. pabora
3 6 Paspgesn 2. dnemeHTBI 3 | 18 | 12 6 20 30 KonTposibHasg
perpeccioHHOr0 aHa/u3a. pabota
Pa3zgen 3. MeToap! IJIaHUPOBaHUS KOHTDONLHAS
3 6 |MHOro()akTOpHBIX perpecCHOHHBIX 37 | 17 | 12 5 20 30 ap60Ta
IKCIepUMEHTOB. P
Pa3zgen 4. DxcriepyMeHTa/IbHbIe KOHTDONLHAS
3 6 |MeTOABI MOMCKA ONTHMAJIbHBIX 18 9 6 3 9 20 a%OTa
yCJIOBMIA. P
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 100
Bcero no gucuuninHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

ICK-4.1

Bonpocbl omkpbimoz2o muna:

Nel UTo Takoe MaTpuLia IVIaHUPOBaHUS SKCIlepuMeHTa?

Ne 2 Uro Takoe TOJTHBIA (DaKTOPHBIM 3KCITEPUMEHT?

Ne 3 CKOJIBKO Cepuii MapasiiefbHbIX SKCIIepUMEeHTOB BK/IFOUAeT [IBYXYPOBHEBbIN
110/THO(AKTOPHBINA SKCTIEPUMEHT TIPU TPeX (haKTopax?

Ne 4 Kakoit Kputepwuii C/Ty>KUT [IJIs1 OLIEHKH CTaTUCTUYUeCKOM OTHOPOAHOCTH AUCITEPCUU
BbIXO/1a?

Ne 5 I1pu moMolIM KaKoro KpUTEPHUst OCYIIeCTB/SeTCS 3HaUUMOCTh KO3(hhHUIIeHTOB
ypaBHEHUS perpeccuu?

Ne 6 Kakum mMeTo0M HaxoAaTcst KO3 hHUIMeHTh perpeCcCMOHHON MO/Ie/H TPy
MHOT0(aKTOPHOM 3KCTiepuMeHTe?

Ne 7 NrepaiioHHOe pellieHrie 0CHOBHBIX 3a/a4 — 3TO

Ne 8 Uro oueHMBaeTCs Ipy oMoy kpurepust duiepa?

Ne 9 BribopouHast oLieHKa — 3T0

Ne 10 ['pyObie omMOKM — 3TO
Bonpocbl 3akpbimo2o muna:

Ne 1 BrruncieHHbIe MOMEHTBI pacripesiesieHust SIB/ISTFOTCS

a) TOUEUYHBIMH OILl€HKaMH BbIGOquHbIX BeJIMUKMH
b) pacripefe/nTe/IbHbIMU OLl€HKaMUW BBIUNC/IAEMbBIX BEJTMUNH
C) KBa/IpaTUUYHBIM OTK/IOHEHKEM IIPpH BBIYMC/IEHWH TOUEUHBIX OLIEHOK

d) aucnepcueit
No 2 K BbIUMC/IIEMBIM B pe3y/bTaTe SKCIIePUMEHTA OL[eHKaM CTyYaiHbIX BeJTUUUH
TIPe/IBSIB/ISIFOTCS CJlef[ytole TpeboBaHMs:

a) COCTOSTeNHHOCTH, HeCMEIeHHOCTH, 3¢ (heKTUBHOCTH
b) BLIOOPOYHOCTH CTaTUUHOCTH KOPPEJISLUOHHOCTH
C) COCTOSITeNIbHOCTH, CMELL|eHHOCTH, OCTPOBEPIIMHHOCTH

d) HecMel[eHHOCTH, KOPPeSILIMOHHOCTH, 3P GeKTUBHOCTH
Ne 3 ITpu BbIOOPOYHOM HAOJIFOEHUM BCTPEUAIOTCS OLIMOKHU:

a) rpyOble, cUCTeMaTHUecKre, CyyaiHble
b) rpy0bie, KOppeAIMOHHbIE, C/TyYaliHbIe
C) CHCTeMHbIe, TIOBTOPSIIOLLHECS, CMellleHHbIe

d) cnyuaiiHble, mepruojuyecKre, aCCUMeTPUUHbIe
Ne 4 Cucremarnueckuie OmbKY — 3TO:

a) OTK/IOHEHUS MTOCTOSTHHBI TTPU OTIPe/Ie/IEHUM KaXK/I0TO WieHa BIOOPKU M 3aBUCST OT
TeXHUYeCKOTO YPOBHS U3MepPUTEIbHOU ariaparypbl ¥ TEXHUKW KCITIeEPUMEHTa

b) o6k 00yC/I0B/IEHbI BIUSIHUEM OOJIBIIION0 KOJTMUeCTBa (aKTOPOB
C) OT/IMYAIOTCSE OOJTBIIINAM OTKJIOHEHHEM TPYIITIMPOBaHUs BIOOPKU

d) B mozapsitoiieM 6O/IBLIIMHCTBE HOPMAJILHOMY 3aKOHY PACIpe/ieieHHusI C
MaTemMaTHueCKUM OXKUJaHUeM, PaBHbIM «0»
Ne 5 CnyualiHble OIMOKH — 3TO:

a) He MOT'YT OBITh ITPeABAPUTENIEHO YUTEHBI M3-3a UX 3aBUCUMOCTHU OT U3MeHeHHUsI
YCJIOBUM W3MepPeHUi 1 M3MeHUNBOCTH CaMUX U3MepsieMbIX BelTMUNH
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

b) onpenenstoTCs Ha OCHOBe OrPaHMUEHHOTO YKC/Ia Hab/FOAeHUH, MOTYT IPUOMKATbCS
K UCTHHHBIM 3HaueHHsIM XapaKTePUCTHK I'eHepaibHOM COBOKYITHOCTH

C) OTIPe/IeNISIFOTCSl Ha OCHOBE PAacyeTOB aCUMMETPUYHOCTH OIITMOOK, BCTPEYAIOIIAXCS
TIpY pacuerax

d) onpezenstOTCS HAa OCHOBE KOPPEJISILMY OIMO0K BCTPEYAIOINXCS TIPU PacueTax
I'unoresa B cTaTuCTHKE — 3TO:

a) TPaKTyeTCs Kak IPeAToIoKeHe O pacripeie/ieHn CIy4YaiHbIX BeJTMUMH
b) siBnsieTcst pabourM MHCTPYMEHTOM CTaTHCTHUECKOTO aHaln3a

C) MICTIOJ/IB3YeTCs B TOM C/Tydae, KOTr/ia O JUCTIePCUU UCCTIeyeMOl BeTMUMHBI HeMb3sl
COCTaBUTH OIPe/Ie/IeHHOT0 MHEHHS

d) XapaKTepu3lyeT A0J/IF0 PHCKa B OLleHKe MCTUHHOI'O 3Ha4YeHUsA OL]EHHBE[EMOFI Be/IMYMHBI
M UdCTO HA3bIBAETCA YPOBHEM 3HAYMMOCTHU
BrruricieHHbIE MOMEHTBI pacripeaeyeHus:

a) MO3BOJISTIOT CYAWUTh O 3HAUEHUU BbIUMC/IEHHON CTaTUCTHYeCKOW XapaKTepUCTUKU B
JTaHHOMW TOUKe

b) He MO3BOJISIOT OIPe/e/TUTh BO3SMOXKHbIE BADUPOBAHHUS CAMOU OIIEHKH
) HecyT MH(pOpMaIMio 000 Bceli reHepasbHOM COBOKYITHOCTH OTIpeZieneHHs OIHO0K

d) TI03BOJISAIOT CYIUTh O «CKOIIIEHHOCTH PacrpefesieHusi», U CTeleH!
«OCTPOBEPIIUHHOCTH» Pe3y/IbTaTOB

3a/iauu ¥ BBIBO/IBI O TPUPO/IE SKCTIEPUMEHTABHBIX JJAHHBIX MOTYT OBITh:
a) OOIIMMHU U JIeTaU3UPOBAHHBIMHU

b) cTaTrcTHUECKUMU M MaTeMaThye CKUMH

C) CrierMaabHbIMU U TTPOCTBIMU

d) BEIOOPOYHBIMY U TPYOLIMU
KoneuHoi1 1171610 /110601 06pabOTKY SKCIIePUMEHTAbHBIX JaHHBIX SIBJISIETCS:

a) BBIIBIKEHUe TUTIOTe3 0 KJIaCcCe U CTPYKType MaTeMaTHieCKOW MOZesTi
b) BEIOOpP BO3MO)KHBIX METO/IOB TIOC/IeIYIOIIeH CTaTUCTUUEeCKOM 00pabOTKY U X aHa/u3
C) TIoJTy4eHre HOBOTO 3HaHUs 00 rccieyeMoM oObeKTe

d)ronyueHue KpUTEPHUEB OL[EHKU UCCIEIyeMbIX 00BEKTOB

YTOo MOC/IY>KHU/IO MaTeMaTHUeCKOM OCHOBOH pa3paboTKu ApoOHOro(hakTOPHOIo
3KCIepuMeHTa?

a) HasMure W30BITOUHOM MHpOPMALWK 7Tl TIOCTPOEHUsT JIMHEHHOM MOZenH,
b) He 3HAUMMOCTH KO3(PPULIMEHTOB TIPH CMEIIIAHHBIX B3aUMOJIEHCTBUSX,
C) COKpallleHHe KOJIMYeCTBa OIIbITOB,

d) yBesuueHe CKOPOCTH POCTa YMCJ/1a OMBITOB T10 CPABHEHUIO C POCTOM KOJIMYeCTBa
rccefyeMbix (akTOpOB
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